Teachers play an important role in delivering health education to empower students with skills for healthy living to prevent non-communicable diseases. One of the common non-communicable diseases is hypertension that its development is highly associated with unhealthy lifestyle. A survey was administered to assess 130 pre-service teachers and 54 in-service teachers who were taking the health education course to prepare them for teaching the content of healthy living in Hong Kong. The assessment included their knowledge level of hypertension, attitudes towards lifestyle modification education to students, perception of knowledgeable to give health education. It was found that the knowledge level related to hypertension was generally below average among the teachers. Although they considered that lifestyle modification was an effective way to enhance students' well-being, both pre-service and in-service teachers were reluctant to take responsibility for lifestyle modification education to their students. Lack of skill training was perceived as a problem. Teachers' perception on health education should not be limited to the provision of simple information and advice. There is a need to improve teachers' health literacy on some common non-communicable diseases.
avoiding non-communicable diseases (NCDs) [1] . In response to the challenge of NCDs induced health problems, the current strategy for primary prevention of NCDs is focused on health education starting from early school life [2] . As the largest group of education providers, teachers play an important role in healthy lifestyle modification education to students [3] . In Hong Kong, the core subject to provide health education for primary level students (Year 1 to 6, aged 6 -12) is General Studies. This subject integrates the content knowledge of personal, social, humanities education, science education and technology education [4] . Health education is under the "Personal, Social & Humanities Education" [5] . In secondary school level, Liberal Studies is one of four compulsory subjects to provide health knowledge to Form 4 to Form 6 students (Year 10 to 12, aged 15 -18) under the new senior secondary (NSS) curriculum. This subject infuses science, humanities and technology in its curriculum. One sixth of this subject content is health related [6] . However, the design of subject content has been criticized as knowledge-based without integrating the skill in health promotion and education [3] . The government efforts on health literacy largely focus on education on health knowledge and project-based programs [7] [8] .
The project-based programs have been developed to promote health and well-being of school children so as to increase their capacity for making healthy choices. A health promoting school program has been launched for primary schools and secondary schools since 1998. The program provides a structured framework for promoting the healthy development of school children through various support including health policies, health services, personal health skills, social environment, community relationships and physical environment. It aims at improving the health of students, school personnel, families and other community members through the promotion efforts of the schools [9] . Despite these advances, local health education is reliant heavily on university support. This situation limits schools' ability to autonomously develop this area of the curriculum [3] . Teachers' adequacy in teaching and promoting healthy lifestyle is questionable.
In Hong Kong, four out of eight higher education institutes have offered teacher training programs that are funded by the University Grants Committee (UGC). Among the four higher education institutes, three universities have launched Liberal Studies program and only one UGC funded higher education institute has offered both Liberal Studies and General Studies teacher training. The teaching content of health education for teachers is less than one percent of the whole program and is heavily social oriented in health among the four institutes [10]- [13] . These teacher training programs, mainly designed by faculty members with experience of education, have provided knowledge-based health education with limited skill-based practice.
This study has been designed to assess knowledge and attitude of pre-service and in-service teachers teaching Liberal Studies and General Studies towards promoting healthy lifestyle in light of preventing the most common non-communicable health problem-hypertension. Hypertension has long been recognized as a common NCD that can cause stroke, hypertensive heart disease or coronary artery disease leading to impairment to the quality of life, the development of other chronic diseases and even death worldwide [1] [14] . In 2013, heart diseases (13.4%) and cerebrovascular diseases (7.5%) are two of the top five leading causes of death in Hong Kong [15] . The prevalence of hypertension increases with increasing age [16] [17] .
The knowledge of in-service and pre-service teachers on hypertension and stroke, their attitudes towards teaching healthy lifestyle modification to students, perceptions of the need to provide lifestyle modification education to students and self-perception of knowledgeability to give lifestyle modification education to students were examined.
Method
This cross-sectional survey study was conducted from November 2010 to January 2011 in the mentioned UGCfunded tertiary education institute that provided both General Studies and Liberal Studies teacher training in Hong Kong. Approval to conduct this study was obtained from the Ethical Review Board of the Institute.
Sample
All teachers (both in-service and pre-service) taking the health education course of either General Studies or Liberal Studies of Bachelor of Education program were invited to take part in this study. A questionnaire was given to 148 pre-service teachers and 79 in-service teachers. Totally, 130 pre-service teachers and 54 in-service teachers completed and returned the questionnaire that represented 81% response rate.
Measures
The questionnaire consisted of four components of measures: 1) demographic information; 2) level of knowledge on hypertension; 3) a series of attitudinal statements and 4) self-perception of knowledgeability to give lifestyle modification education to students. Teachers' level of knowledge on hypertension and stroke was examined by 9 items developed from the health education content materials covered in General Studies and Liberal Studies; and common health knowledge related to predisposing factors, diagnostic criteria and preventive management of hypertension provided by the Department of Health [18] . The information provided by the Department of Health is open to the public and is useful source for teachers to prepare their health education lecture. The scoring system of knowledge of hypertension is "1 = true", "2 = false" and "3 = don't know". Percentage scores for correct answer are calculated.
Attitudes towards lifestyle modification education to students were explored by a 5-item self-developed questionnaire. A 5-point Likert scale was used to measure the teachers' attitudes towards providing advice for healthy lifestyle modification to students. For example, "As an educator, I need to guide my students to have positive lifestyle" and the measure score from 1 (strongly agree) to 5 (strongly disagree). A lower attitudinal score reveals a more positive attitude of teachers regarding the provision of health education advice for healthy lifestyle modification to students. The overall alpha reliability coefficients for these 5 items were 0.75.
Practice on providing healthy lifestyle modification education was tested by 6 items. The sample questions are "I teach my students to do exercise for at least 3.5 hours every week" and "I teach my students how to make healthy food choices". The measure score ranged from 1 (strongly agree) to 5 (strongly disagree). The overall Cronbach's alpha was 0.86, indicating good internal consistency. A lower score of practice suggests that teachers were more inclined to provide healthy lifestyle modification education to their students.
Perception of knowledgeability to provide healthy lifestyle modification education to students was measured by 3 items in a 5-point Likert scale with the same measure score as attitudes towards lifestyle modification education. For example, "Healthy lifestyle modification education is very effective to enhance my students' positive lifestyle modification". Teachers obtaining lower scores tended to perceive higher levels of self-efficacy in healthy lifestyle counseling. Cronbach's alpha for the 3 items was 0.85.
Socio-demographic data including the teachers' age, gender, teaching position and nature of schools were also collected.
Data Collection
A pilot test was done by 5 pre-service teachers and 3 in-service teachers to test the language of the questionnaire. Minor changes to the wordings were made to ensure clarity. None of the teachers involved in the pilot study were included in the main study. The study was conducted by self-administrated questionnaire on campus after they had completed a health-related lecture. Information sheet to describe the aim and nature of the study was provided to all teachers via the lecturers. Informed consent was obtained from all participating teachers with a signed consent form indicating willful participation of the study. After signing the consent form, the teachers were invited to fill in the questionnaire. Completed questionnaires were returned to the lecturers in a sealed envelope to safeguard the confidentiality of the teachers.
Data Analysis
Data were analyzed using the chi-square test and unpaired t-tests using SPSS 21 statistical software program [19] . Descriptive analyses were conducted using percentages, means and standard deviation. Bivariate analyses were conducted to examine unadjusted relationships between teachers' knowledge on hypertension and stroke, attitudes towards lifestyle modification education to students, lifestyle modification education practice, perception for the need of lifestyle modification education to students, perception of knowledgeability and easiness to give lifestyle modification education, teachers as an influential person to health education and health promotion and effectiveness of health professionals' advice. Multiple linear regression modeling was applied to elicit the relationships between those independent variables identified from the bivariate analyses and the lifestyle modification education practice. A 5% significance level was used for the testing.
Results
In total, 130 pre-service teachers (70.6%) and 54 in-service teachers (29.4%) participated in the study. Most teachers were below 25 years old (61.4%). There were more female (n = 100; 54.3%) than male teachers (n = 84; 45.7%). The majority of in-service teachers were subject teachers (70.4%) and had less than 5 years' teaching experience (74.1%) ( Table 1) .
The teachers' level of knowledge about hypertension was low. Most teachers did not answer correctly that "Elevation of either systolic or diastolic blood pressure can represent hypertension" (75.5%), "Hereditary plays a major role in the development of hypertension" (76.6%), and "Hypertension is associated with Type II diabetes" (65.2%). For the 9 questions related to the knowledge of hypertension and stroke, the correct rates were only 48% and 53% respectively. The mean score of the overall attitudes towards lifestyle modification education was 1.73 (SD = 0.45). The overall practice mean score was 2.01 (SD = 0.52).The mean score of the perception of the need for lifestyle modification education was 2.16 (SD = 0.54). However, the teachers did not feel it was easy for them to teach their students about healthy lifestyle (mean = 3.23, SD = 0.94), were not knowledgeable to give lifestyle modification education (mean = 2.72, SD = 0.87) and they did not perceive themselves as an influential person to change their students' unhealthy lifestyle (mean = 3.04, SD = 0.79). On the other hand, they reflected that involvement of health professionals could be effective in providing lifestyle counseling to the students (mean = 2.09, SD = 0.65) ( Table 2) . No significant differences in the knowledge, attitude, practice and self-perception of lifestyle modification items were detected between the in-service teachers and pre-service teachers. The results of the two groups of teachers were, therefore, presented in aggregate.
Associations with Practice on Healthy Lifestyle Modification Education
The bivariate relationships between healthy lifestyle modification education to students, their attitudes, knowledge level of hypertension and stroke and other potential perceived variables were examined. The results are summarized in Table 3 . Lifestyle modification education practice was significantly positively associated with all variables except knowledge level of hypertension and stroke.
Predictors of Teachers' Healthy Lifestyle Modification Education Practice
The results obtained from regression analyses were presented in Table 4 . The regression model explained 37.0% of the variance while the adjusted R 2 took into account the number of explanatory variables added. The lifestyle modification education practice was significantly related to overall attitudes (β = 0.361; p < 0.001), perception of the needs of lifestyle modification education to students (β = 0.231; p = 0.001) and perception of their knowledgeability to give health education (β = 0.176; p = 0.006).
Discussion
The present study described the knowledge level and attitude of teachers towards promoting healthy lifestyle to students. As a health promotion model proposed by Nutbeam [20] , practice and health promotion skills of health educators are important elements to guide the students to cultivate healthy lifestyle. In this study, the teachers perceived that there was a need to provide lifestyle modification education to their students. However, they did not see themselves as influential person to promote healthy lifestyle. Although they were the ones to teach health related content, they did not perceive themselves as being knowledgeable to give lifestyle modification education to their students. They also reflected that health professionals were effective in providing health education to students. This demarcation of roles has also been observed in other studies [21] [22] [23] . Among the variables, attitude was the key variable to predict their healthy lifestyle modification education practice. With regards to the teachers' attitude towards health education, studies show that teachers who have experienced health promotion training tend to be involved more frequently in health promotion practice and have a more comprehensive approach to health education [24] . Different from the existing teaching pedagogy in the other subjects, teacher training in health education should not view health as an end product but part of education for sustainable development. It is important to indicate that health promotion and education is a way to improve health and to help students succeed in education. Teachers should receive specific types of education to ensure the sustainable development in health education and promotion and they have a specific role to play instead of the prevalent "fragmented" type of health related teacher training program. Further study is needed to explore the various dimensions of training.
With regards to the teachers' knowledge on health education, this study indicated that the teachers' knowledge levels of hypertension and stroke were generally low under current teacher training and professional development training. The phenomenon of lacking basic knowledge about common NCDs was highly persistent in both pre-service and in-service teachers. The content of the teacher training curriculum in health literacy for both teacher training and professional development programs have rooms for improvement. There is a need to review the current education curriculum and the methods to be used in training health and well-being of teachers [3] and further planning for the appropriate content and methods of health education.
With regards to the support in the improvement of skill training, some teachers feel that health education is not perceived as the core element of teaching among the majority of works in schools in Hong Kong. Health education is non-subject based in Hong Kong school curriculum and is often seen as peripheral to the main subjects such as Chinese and English languages, and Mathematics. To these teachers, health education should be handled in the area of public health field, but not in the education system [25] . However, the issues of high risk behavior and the preventable NCDs are increasing rapidly worldwide, and teachers are facing the challenge of their contribution to health education [3] [25] with the societal demands on schools to promote healthy living and well-being. The obstacle to this effort may be the lack of recognition or attempt to integrate the knowledge and skills in classroom teaching of health education that goes beyond the curriculum's subject knowledge [5] [6] . Taking into account of the teachers' belief on their own role in health education as indicated in this study, health professionals should be called upon to contribute to health education in teacher training. They should share a common store of knowledge that can empower teachers to contribute substantially and explicitly in school health education [25] . Further study on the collective beliefs of teachers and health professionals about what schools should be doing in the area of health education needs to be conducted to examine how support could be provided for the improvement of skills in health education.
The study has some limitations concerning the recruitment of participants. First, the sample could not cover all ranks of in-service teachers and most of the teachers had less than five years teaching experience. Hence, the results of the study could only be partially applied to a group of pre-service and in-service teachers. Second, this was a cross-sectional study that was difficult to make causal inferences. Third, although the coefficients of the questionnaire reached over 0.7 of a moderate degree, further validation of this newly developed questionnaire is needed to ensure its accuracy. Fourth, knowledge level of NCDs other than hypertension and stroke was not assessed in this study. Future study could be done to fill this research gap.
Conclusion
This study aims to examine the knowledge level and attitude of school teachers towards promoting healthy lifestyle to students. The knowledge level was generally low. Teachers' attitude towards lifestyle modification education was not strong. Overall, this study highlights several practical issues that need to be addressed. Multiple tensions may affect teachers' health education training to provide lifestyle modification education to students. There is a need to re-examine the health education curriculum and pedagogy in teacher training. Health profes-sionals can have more contributions on the design of the health education elements in the school curriculum and teacher training curriculum and its related teaching method.
